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To the Editor, Endothelial glycocalyx (EG) is an essential component of vascular endothelium. It plays an important role in maintaining vascular integrity. Its physiologic role is to maintain vascular permeability by forming a barrier between blood and endothelium, handling mechanotransduction and coordinating blood cell-endothelial interaction (Reitsma et al. 2007 ).
The function of mechanotransduction involves coordinating the blood flow-mediated shear stress in order to maintain vascular homeostasis. During systemic inflammatory syndromes such as sepsis, hemorrhagic shock, atherosclerosis, acute coronary syndrome, renal disorders and diabetes; EG gets degraded by a process which is orchestrated by several enzymes and reactive oxygen species (Alphonsu and Rodseth 2014) . Inflammatory mediators are released by neutrophils and mast cells. The reactive oxygen species are derived from neutrophil-derived myeloperoxidase. Excessive vascular permeability, impaired mechanotransduction, and impaired anti-coagulation due to damage to endothelium are the effects seen after EG destruction.
Acute insult to EG is seen in perioperative situations like cardiac surgeries (on pump and off pump surgeries) trauma, and emergency surgeries such as patients in sepsis, vascular surgeries, and organ transplant surgeries. Perioperative hypervolemia is considered an important risk factor causing destruction of EG. Injudicious crystalloids and colloids used intraoperatively can lead to fluid overload causing extravasation, interstitial edema, and weight gain which can have negative post-operative outcomes. Measure to reduce EG damage is by avoiding hypervolemia and by using albumin for resuscitation in hypovolemic states and after an excessive intraoperative loss. Certain pharmacologic agents like anti-oxidants, doxycycline, TNF-α analog etanercept, hydrocortisone, antithrombin III, and volatile anesthetics have been used to prevent or treat EG damage (Song and Goligorsky 2018) . All the above-mentioned agents have been used with variable efficacy; however, the data available is presently anecdotal.
Sulodexide, which is a purified glycosaminoglycan mixture comprising low-molecular weight heparin (80%) and dermatan sulfate (20%) is an oral preparation which has been used in type 2 diabetes mellitus patients, patients with vascular diseases and has been shown to restore EG after 2 months of oral therapy [250 LSU, i.e., lipasemic units twice daily] (Elleuch et al. 2016) . However, its use is futile in acute situations like sepsis and perioperative period. Recently, Zhang et al. described the use of liposomal nanocarriers comprising of preassembled glycocalyx which can be used to restore damaged EG (Zhang et al. 2018) .
The studies done in vitro have demonstrated successful restoration of EG when damaged vessels were treated with liposomal nanocarriers. These novel liposomal nanocarriers could be the answer to the perplexing entity of EG damage in varied situations. Although its use appears to be exciting and promising, more animal studies in sepsis and post-operative situations are needed to understand its use so that the results can later be explored in humans.
Abbreviation EG: Endothelial glycocalyx
